Subthalamotomy-induced changes in dopamine receptors in parkinsonian monkeys.
Subthalamotomy allows a reduction of doses of l-DOPA in dyskinetic patients while its antiparkinsonian benefits are preserved. However, the mechanisms of the potentiation of this response to medication remain to be elucidated. Hence, dopamine D1 and D2 receptors as well as the dopamine transporter were investigated using receptor binding autoradiography. D1 and D2 receptors as well as preproenkephalin and preprodynorphin mRNA levels were measured by in situ hybridization. Four dyskinetic 1-methyl-4-phenyl-1,2,3,6-tetrahydropyridine (MPTP) parkinsonian monkeys that underwent unilateral subthalamotomy were compared to four controls, four saline-treated and four l-DOPA-treated MPTP monkeys. Dopamine, its metabolites and its transporter were extensively and similarly decreased in all parkinsonian monkeys. D1 receptor specific binding was decreased in the striatum of all MPTP monkeys. The l-DOPA-induced decrease in D1 receptor specific binding was reversed in the striatum ipsilateral to subthalamotomy. D1 receptor mRNA levels followed a similar pattern. D2 receptor specific binding and mRNA levels remained unchanged in all groups. Striatal preproenkephalin mRNA levels were overall increased in MPTP monkeys; the STN-lesioned parkinsonian group had significantly lower values than the saline-treated and l-DOPA-treated parkinsonian monkeys in the dorsolateral putamen. Striatal preprodynorphin mRNA levels remained unchanged in MPTP monkeys compared to controls whereas it increased in all monkeys treated with l-DOPA compared to controls; subthalamotomy induced a decrease in the dorsolateral putamen ipsilateral to surgery. The improved motor response to l-DOPA after subthalamotomy in the parkinsonian monkeys investigated may be associated with an increased synthesis and expression of D1 receptors ipsilateral to STN lesion of the direct pathway.